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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 


A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )K Responsive to communication(s) filed on 22 November 2004 . 
2a)Q This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1.3,5.6,10,11,13,15-17 and 20-24 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |El Claim(s) 1,3.5.6.10.11.13.15-17 and 20-24 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)Q accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 

3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 


Attachment(s) 

1) K Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) K Information Disclosure Statement(s) (PTO-1 449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/Mail Date 6/12/03 & 11/22/04 . 6) □ Other: . 


U.S. Patent and Trademark Office 
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Office Action Summary 


Part of Paper No./Mail Date 20041221 
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DETAILED ACTION 

1 . Acknowledgement is made of Applicant's amendment dated 1 1 November 2004, 
responding to the 22 July 2004 Office action provided in the rejection of claims 1-3, 5-13, and 
15-24, wherein claims 1, 10, 1 1, 20-22, and 24 have been amended, claims 2, 4, 7-9, 12, 14, 18, 
19 have been canceled, and no new claims have been added. Claims 1,3, 5, 6, 10, 11, 13, 15-17, 
and 20-24 remain pending in the application and have been fully considered by the examiner. 

Applicant's arguments with respect to the rejection of the claims have been considered 
but are moot in view of the new grounds of rejection. 

Response to Arguments 

2. Applicant has argued in the REMARKS section appearing on page 10 paragraph 3 of the 
amendment that the claims are not indefinite despite the presence of the trademark names 
MIPS32™ and MIPS64™. As the trademarks are an indication of the source of goods or 
products, and are used as adjectives to describe a processor architecture specification licensed by 
MIPS Technologies, this argument is persuasive. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1,3,5,6, 10, 11, 13, 15-17, and 20-24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over prior art of record U.S. Patent 5,621,886 to Alpert et al. (hereinafter 
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"Alpert") in view of prior art of record "MIPS64 5Kc™ Processor Core Datasheet" by MIPS 
Technologies (hereinafter "5Kc"). 


In regard to claim 1, Alpert discloses; 

A tracing method (See column 16 line 12 - column 17 line 25), comprising: 
detecting a processor mode of a processor See column 4 lines 23-24 
This first indication indicates which mode the processor is currently operating in. 
and <an address range> defining an identity of a task being run on said processor; See 

column 7 lines 7-10: 

Each address breakpoint register is used for storing a breakpoint address, while each of the 
breakpoint mask registers are used for storing a mask. Each breakpoint address and its 
corresponding breakpoint mask define an address range. 

receiving control signals defining <range> values and processor modes for which 
tracing is triggered; See column 7 lines 14-18 

In response to receiving designated addresses from internal bus 144, this circuitry detennines 
whether these addresses are within any of the address ranges defined by the information in the 
address breakpoint registers and the breakpoint mask registers. 
This passage is exemplary for receiving address control signals. However, control 

signals for processor modes are inherent since CPUs inherently use control signals to 

define the operation of the processor, and would be inoperable without them. 

effecting a predefined tracing control based on a logical comparison of a current 

processor mode and a current <range> value to said control signals, whereby tracing is 

triggered for selected processor modes and <range> values. See column 4 lines 31-36: 
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The debug circuitry is also coupled to the circuit to receive either the second indication or the third 
indication based on the state of the first indication. The debug circuitry allows for the 
recognition of the debug event based on the state of the indication it receives from the 
circuit. 

While Alpert discloses limiting debug events for specific address ranges, it does 
not expressly teach a singular ASID value for enabling debug events. 

However, in an analogous environment, 5Kc teaches that hardware breakpoints 
can be triggered using ASK) values. See page 15 column 2, "Hardware Breakpoints": 

Hardware breakpoints are provided as an optional feature. Four instruction breakpoints 
and two data breakpoints are supported. Depending on how the debug resources are programmed, 
a debug exception is taken when a hardware breakpoint matches, whereby the normal 
application is suspended and debug mode is entered. 

Debug instruction breaks occur on executed instructions also when executed from the 
cache. Instruction breaks are set on the instruction virtual address and can also compare the ASID 
value used by the MMU. Finally, a bit mask can be applied to the virtual address to set 
breakpoints on a range of instructions. 

Debug data breakpoints occur on explicit load/store accesses. Breakpoints are set on the 
virtual address and ASID value, similar to the instruction breakpoint. Data breakpoints can be 
set on a load and/or store access. Data breakpoints can also be set based on the data value of the 
load/store operation. Finally, masks can be applied to both the virtual address and the load/store 
data value. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use 5Kc's ASID values with Alpert's debug circuitry. One of 
ordinary skill would have been motivated to set a breakpoint on a specific application that 
might have multiple address representations. 
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As per claim 3, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein an indication of said control input for said current operating state is 
obtained via a software-settable trace control register (column 8 lines 49-51). 

As per claim 5, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein said processor modes comprise at least one of a kernel mode, a 
supervisor mode, a user mode, and a debug mode (column 6 lines 1-3 provides the at 
least one kernel mode). 

In regard to claim 6, the above rejection of claim 5 is incorporated. Alpert does 
not expressly disclose a MIPS32™ or MIPS64™ architecture specification. However, 
5Kc teaches the implementation of a processor based on the MIPS64™ architecture (page 
1), and compatibility of this processor with those based on the MIPS32™ architecture 
(page 7). 

As per claim 10, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein said tracing is triggered based on <address>, U, and K t controls, 
wherein trace data is processed for a current <address> value, U, if asserted, enables 
tracing in user mode, K, if asserted enables tracing in kernel mode, said controls 
enabling tracing when: 

( f<address> equals a current process application space) AND 
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( (U is asserted AND said processor is in user mode) OR 

(K is asserted AND said processor is in kernel mode))) See column 
4 lines 3 1-36 as cited in the above rejection of claim 1 . Alpert provides debug support 
when a processor is in a particular operating mode with a particular address range. 
Control signals are inherent in the operation of a processor otherwise it could not 
function. 

Alpert does not expressly disclose ASID, G, S, DM, and X controls, wherein said 
G if asserted implies that all processes are to be traced, whereas if G is not asserted, 
trace data is processed for a current ASID value, S, if asserted, enables tracing in 
supervisor mode, DM, if asserted, enable tracing in a debug mode, and X, if asserted, 
enables tracing for exception and error level conditions, said controls enabling tracing 
when: 

((G is asserted) AND 

( (S is asserted AND said processor is in supervisor mode) OR 
(DM is asserted AND said processor is in debug mode) OR 
(X is asserted AND (an exception level bit is asserted OR an error 
level bit is asserted)))). 
However, 5Kc teaches ASK) control values (as cited in the above rejection of 
claim 1), as well as user, supervisor, kernel, and debug modes (page 4 column 1 
paragraph 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the teaching of 5Kc to enable the use of additional modes of 
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operation within Alpert' s processor. Alpert provides the ability to control debug facilities 
based on two processor modes. One of ordinary skill would have been motivated to 
enable fine-grained control of an application or system process using multiple processor 
modes and debug conditions. 

As per claim 11, Alpert discloses a processor core and trace generation logic 
(Figure 1; also column 5 lines 44-50). All further limitations have been addressed in the 
above rejection of claim 1. 

In regard to claim 13, 15, 16, and 20, the above rejection of claim 1 1 is 
incorporated. All further limitations have been addressed in the above rejection of claims 
3, 5, 6, and 10, respectively. 

As per claim 17, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein said at least one operating state includes an identity of a process 
being run on said processor and said predefined trace control is based on a current 
processor mode and said identity of a process (column 5 lines 55-57; column 6 lines 1-3). 

As per claim 21, Alpert discloses computer-readable program code (Figure 1, 
element 122). All further limitations have been addressed in the above rejection of claim 
1. 
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As per claim 22, Alpert discloses transmitting code to a computer, as this is 
inherent in execution debug software, since a computer needs code in order to execute 
(Figure 1, element 122). All further limitations have been addressed in the above 
rejection of claim 1. 

As per claim 23, the above rejection of claim 22 is incorporated. Alpert does not 
expressly disclose transmitting via the Internet. However, official notice is taken, since 
the Internet is a well-known medium for exchanging data between computer systems in 
different physical locations. 

As per claim 24, Alpert inherently discloses a data signal embodied in a 
transmission medium (Figure 1, element 140). All further limitations have been 
addressed in the above rejection of claim 1. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. "MIPS Technologies introduces world's first synthesizable 64-Bit Processor Core" 
describes the announcement of the MIPS64™ 5Kc™ processor core on October 4, 1999. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571) 272-3703. The 
examiner can normally be reached on M, T, Th, F 6:00 - 4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 703t872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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